The structure of the title compound, C 14 H 15 ClN 2 O 4 , prepared by reaction of a methacryloyl dimer with nitroaniline, was determined to establish the relative substituent orientation on the cyclopentanone ring. In agreement with an earlier proposed reaction mechanism, the amide group and the methyl group adjacent to the chloro substituent adopt equatorial positions and relative cis orientation, whereas the Cl substituent itself and the methyl group adjacent to the amide have axial orientations relative to the mean plane of the five-membered ring. The conformation of the molecule is stabilized by one classical N-HÁ Á ÁO (2.18 Å ) and one non-classical C-HÁ Á ÁO (2.23 Å ) hydrogen bond, each possessing an S(6) graph-set motif. The crystal packing is defined by several nonclassical intramolecular hydrogen bonds, as well as by partial stacking of the aromatic rings.
Chemical context
The title compound, cis-3-chloro-1,3-dimethyl-N-(4-nitrophenyl)-2-oxocyclopentane-1-carboxamide, (1), was prepared in the course of study of the formation and reactivity of methacryloyl chloride dimers (2), (3) and (4) (Warneke et al., 2014) . The scheme below shows the reactivity of methacryloyl dimers and the synthesis of the title compound (1) (LA = Lewis acid).
Dimer (2) forms in the oxa-Diels-Alder reaction of two methacryloyl chloride molecules and, in the presence of a Lewis acid (LA, such as AlCl 3 or TiCl 4 ), rearranges to cyclopentanone derivatives (3) (kinetic product) and (4) (thermodynamic product). Compounds (3) and (4) show similar 1 H and 13 C NMR spectra, making the direct assignment of the relative orientation of the cyclopentanone substituents almost impossible. The crystal structure of (1), as well as the crystal structure of another aromatic amide, cis-3-chloro-N-(3,5-dichlorophenyl)-1,3-dimethyl-2-oxocyclopentanecarboxamide, ISSN 1600-5368 solved and reported earlier (Warneke et al., 2014) , were crucial for the determination of the substituent orientation of the cyclopentanone ring after the isolation and derivatization of (4). For the X-ray structures of related trans-3-chloro-N-(3,5-dichlorophenyl)-1,3-dimethyl-2-oxocyclopentanecarboxamide with cis orientation of two methyl groups, see Fischer et al. (1985) .
Structural commentary
The molecular structure of the title compound with atom numbering is shown in Fig. 1 . All bond lengths and angles may be considered normal. The crystal structure shows the cis disposition of the two methyl substituents of the cyclopentanone ring. The C1 and C7 substituents adopt equatorial, whereas the C8 and Cl1 substituents have axial orientations relative to the mean plane of the five-membered ring. The 4-nitroanilide group is essentially planar, with a maximum deviation of fitted atoms from the least-square plane, which is defined by atoms C9-C14, N1, N2, O1 and O2, of 0.0139 (9) Å for N1. The conformation of the amide is stabilized by one classical N1-H1Á Á ÁO1 (2.18 Å ) and one non-classical C10-H10Á Á ÁO2 (2.23 Å ) hydrogen bonds (Fig. 2) , both with an S(6) graph-set motif (Bernstein et al., 1995) .
Supramolecular features
The crystal packing is governed by several short contacts, which may be classified as non-classical hydrogen bonds (for reviews on weak non-classical hydrogen bonding, see Desiraju & Steiner, 1999; Steiner, 2002; Desiraju, 2005) , and by partial stacking of the aromatic rings. Molecules of the title compound form columns with alternating enantiomeric molecules along the c axis. Although no tight stacking of the aromatic rings can be established [distance between the ring centroids of 4.3719 (6) Fig. 3 ). Along the b axis, parallel columns are interconnected by C10-H10Á Á ÁCl1
iii [2.86 Å ; symmetry code: (iii) Àx + 1, Ày + 1, Àz + 1], and along the a axis by C7-H7CÁ Á ÁO4
ii [2.54 Å ; symmetry code: (ii) x + 1, y, z + 1] nonclassical hydrogen bonds (Fig. 4) Plot of the title molecule, (1), with the atom-numbering scheme. Displacement ellipsoids are represented at 50% probability levels.
Figure 3
Plot of the pair of enantiomeric molecules of (1), showing short contacts between two aromatic rings and the C7-H7AÁ Á ÁO1 hydrogen bond. Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
Plot of compound (1) depicting one classical N1-H1Á Á ÁO1 and one nonclassical C10-H10Á Á ÁO2 intramolecular hydrogen bond (blue), as well as intermolecular interactions with distances shorter than van der Waals contacts (red).
Synthesis and crystallization
The title compound was prepared as described by Warneke et al. (2014) by reaction of 4-nitroaniline and cis-3-chloro-1,3-dimethyl-2-oxocyclopentanecarbonyl chloride in the presence of Et 3 N in THF. The product was purified by column chromatography on SiO 2 (CHCl 3 ) and readily afforded large transparent X-ray quality crystals upon slow evaporation of CHCl 3 /heptane solution (m.p. 402-403 K 212.4, 168.9, 143.7, 143.3, 125.0, 119.3, 69.7, 55.0, 35.6, 29.4, 25.0, 24 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . H atoms were included at calculated positions using a riding model, with aromatic, methyl and amide C-H bond lengths of 0.99, 098 and 0.95 Å , respectively, and amide N-H bond lengths of 0.88 Å . The U iso (H) values were fixed at 1.5U eq (C) for methyl H atoms, and 1.2U eq (C,N) for all other carrier atoms. Crystal packing of (1), viewed along the c axis. C10-H10Á Á ÁCl1 contacts are shown as blue dashed lines and C7-H7CÁ Á ÁO4 contacts as green dashed lines. (Farrugia, 2012) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) and enCIFer (Allen et al., 2004) .
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